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(57) Abstract: An organolithium 
compound represented by the following 
general formula (i): (i) [wherein A 
represents a heteroatom selected among 
oxygen, nitrogen, sulfur, and phosphorus; 
Ar represents optionally substituted aryl; 
R^ represents Ci.io alkyl; R^ represents Ci.io aUsylene; R^ represents Ci.io all^l or a protective group for the functional group -A-H 
(A is the heteroatom); and when the heteroatom A is o^^gen or sulfur, then m and n each is 0 or 1, provided that the sum of m and n 
is 1, and when the heteroatom A is nitrogen or phosphorus, then m and n each is 0, 1, or 2, provided that the sum of m and n is 2], 
which has not hitherto been used in anionic polymerization, is used as an anionic polymerization initiator to easily and smoothly 
produce a polymer having a functional group at an end. 
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[0002] Mt^-wm^t^v-^-i-i. ^^m^hJxm^^mm^^m^tix^^^^K wtg-i**^ 
tRjt^^^xyi^v-^-Mm^'^mm^mA'r^:ffm*^^htix\^^^mnxmi-3 
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m-^i^mm-r^m-^mim\(Dmmmmmmx\ i.^^hm^mtim\<Dmmm\m 
m£^^(Df^mi^^-^xmmm^m^rMv^m^mmmm\^m-fthm£^f^\^\ ^ 

m^mim\^^(D^^])if>^^^r^:t'^m^\mmi^mi-^:it^^^x^-T^mm^'t 
(Dm(o:^mxmmL^x^^hmm-r^i^-'^t^h^t\^^mm^^^^c 
[0005] ^im(D:ffmtvx. 'wmm^wf-m^mmv^^Mt^^t^>r:^^^>mxMm^ 
fvfc'wmm^^-r^:^^iy>mmi^^Rjt^^^x^mmmK'wmmt^^'^^vrc^ 
mv^^j>>m^mt^m^mmu ^(D^mv^^j>^m^mm\\^m\^^xT^:t>m^ 
^n-DX'^mm^^'r?>yi^V'^-^m^'r^jjm^^^hthx\-^^mpFxm7:}axu 

i,^mA^t\^^t\^^^r»m^^^zM<.^fcnhtifcm^rMm^m\^^xr=-:t>^m^ 

[0006] ^/c. mmV^^Mt'^'^t^mm^'^m&il^^^^l^fcl, \-^yy^=-;V::r.^\^-^ 
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[0009] ^fc. :^mm(D g m^. '^mm^^-r^m^rMM^\(Dmm\^mvx. 'z-^^^xikd 

x^^^t. ^\^x^(D'^m\±T=^^iym^rMm^m'XT=-^:ym^^n^t. r 
[0011] ^L-c. ^^pj^e^fi. ±ia#^(D'i'M4T^;^>'m'^M^^^ij^Mv ^T^itbfc 
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2 I 
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. R^l-ilM^W^l — lOcDT/^^U^m. R'f^^l^^l--10(DT7^^/^X^/t«WttK 
-A-H(A(^tfjfSbfc:^xnJ^^) coi^mM^^tl^tl^L-. ^T^m^A^^m^f^ 

xm^ti^^mv^^Mt'^s^^m^mtm]t^xm\^^xT::^:t>m^'r^:Lt^w 

(2) TfBcD-i^^(ii) ; 
[0014] [^^2] 



(H) n -A-R -CH=CH 
(R^ )m A r 



(ii) 
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^m^2X-h^o ] 

R-Li (iii) 

[0015] ^fj}^. 

(iii) -r-^^tbS^^y^^A^li'^il^^, n^/WSrSx. (n+ 1) ^/Vi^^T^T^ACm 
bnfi_h|B(D— |^5^(ii) tC*5ttSn^|^mSr^t-]-eS^S^^^f::^^ ^fjttfciSJ^^iE 

f^^t?Sfj|S(i) - (3) ©v>-f 
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(r" )m Ar 

-A-H (A^SulEUfc^T^nJ^^) ^7^nj^^A;5S^^J^. 
;aU-efe"9.-^7^nJg^A;5S^|^ig^^fc{iPJ^^(D^r^^^m:joJ:U«n«^;Jx-^^tLO. 

(7) TIB(D-|^^(ii); 

[0017] [mi 

(H) n -A-R^-CH=CH (ii) 

I 3 I 

(R^ )ni Ar 

R'fi^S^^l- 10©T/V=¥/VS^fc{i's't^S-A-H (AfitfllEL/c'^^ni^^ 
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(8) Tia(D-j|S^(ii); 
[0018] Utb] 

(H) n -A-R^-CH=CH (ii) 

I 3 I 

(r' )m Ar 

R'fi^l^mi — 10(DT/^=3r/kS^fc(^'e'tgS-A-H(Afitfj|Ebfc^7"ni^^ 

-i?^^tL5 )3 »i^;^^u>'f|##:i^/Vj^>pj-LT. TIECO— jl^^(iii) ; 
R -Li (iii) 

o-i^^(ii) K^n^ntmzm^^-r:\'CR)t^^^^^t^wmt-r^'^m'\^T^:t 

[0019] ^LT. :$:mmii. 

(9) tulB (1) " (5) (DV ^-f j:i9#^tL5*^^'a'Mb^y ^--Cfe 
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So 

[0020] :$:mm(D:)fm^^^m^n. m^rMm\^m^^xT=-:t^^m^^n<>±m^t<D 

-^mm^n.-Dmm^<mi^-r^^t7!}^x^^o 

j^x^ (iii) xm^i^^^mv^^Mt^n^t^Rjt^^^'it^^ticxmm^m 
m-r^^tyfi^x^. vi)^-hMm'wmi\^yi^v^—(Dm^i^^m^mm'r^^t^^x^^. 

o 

[0022] i^;LT. *^PJ^-ov^Ti¥*ffl^-i^^pJ-r5o 
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[0023] Wb6] 
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(Li) n -A-R -CH-CH-L i (i) 
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[0025] ^mV^^Mt^^ (i) t^jb^V^T. R'tt^|imi-10(DM:|;^^fc{4^ll^)t^(DT 

JrWll^bTf*. :/ntVl^S. -fyt/ntVl^S. 

y'=f-/um. -fyi/^/VS. sec-:/^/VS. tert-:/^/VS> ^^/^^/l^S. ^y^>^^ 
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/l^S. ^^^'<>^/Um. tert-^^5^/k^. l-T^^/l^^'^/V^. l-y^^/U^y°^jU 
-^^iX/V^. /^/V^. T'i//V^?'^^Sr^tf S::<^:dSi7 

[0026] mmV^^-i^^t^m (i) ^^*3V^T. R'^j^limi-lOcDMiyt^fcfi^K^cDr 

:7°t3tV>^S, y'f-u>'^, ^>'=f-u>'M. ^=3ev'ix>'^, ir-^^V'^y 
(DMM:^T}V^i^:ym'(i-h^^hiP'y^~^\^<, :7°ntv^S^ 

[0027] ^m])^'>Mt^^ (i) (^*3^v^T. R'i±mmwci—io(DT7i^^/vm-^fcn'wmm- 

-l:ifc6^^cD^f:$:M^b-r{i. t^^/V^. J^^/l-S. :7°ntVPS. ^y:^ntvvx. y^ 

^/ws> -1'yy~^/^s^ sec-y~^/vs. tert-y^/i^s, ^>'5^/vs^ ^y^^-^/v 
^^^y/um. ^^^jvm. ^^^/v^. y^/vS. f^y;v^f^}£^mf^^ti)^x-^^ 
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[0028] mmv'^^Mt-^i^ (i) t-:fc^v ^T. ^^rim^A^mmm^^fci-iUimw^^'^s^h^ 

[0029] |3S^^;Jx6fe(^-t:1^ T^^V i^mmxi^mU^^^m)^"^ Mt-^m (i) 
iUTf^ . i^AT® (ia) " (ik) \z.^irh(Dt^}£^mf^:Ltf)^X^^. 
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Li-N- (CH,) -CH-CH-L i (i f) 
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R "N- (CHJ -CH-CH-LI (ig) 
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R -P- (CHJ -CH-CH-L i (ik) 
R* 

[0032] T^^P^-efi. ^mV^^M\^'^mii) tL-X. _b|E(D— ISl^CCi) J3:*D^V^T. -^T^nJ^ 
V ^f^iTl. b/c;aSoT_h|BcD5S: (ia) , (ib) . (ie) . (if) ^fcU (ig) Xm^th^^mV^^ 
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<Dm^-^^^^^mv^^j>^it-B-i^. ±iB(^^(ie) . (if) ^fca (ig) -xsR'^^y^/um^ 
[0033] mmv^^j>^i\:-^!^{i)(Dmmimmm^rif^^^^\ rtscz^-i^^ai) ; 

[0034] [^b9] 



(H) n -A-R^-CH=CH (ii) 
(R^ )m A r 

T^^tLS ;3 *i^^^^^M^#:[i^^T r i3 U^^^U^^mi^ (ii) J i^V ^5] TtS 
R -Li (iii) 

(*_hfB©-|S^(ii) (::*5ttSn^|II«tr^-r]TSj^^$-^?)^i}^J;^RM^-^5t-r 

[0035] 13 m^^^i-'^mmw^ (a) tmrn^^j^it-^i^ m t(D±mR!Jt:^-v^f^]^fcmM 
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[0036] Lfc;6SoT. Tjc^BJfi. ^gt^/c(4^St-»MLfc^^y^T>A|t:^i^ (i) ^S^IB 
J^. ^ ir^^y^t^i^^b^i^aii) t(DRJt^iz^mhti±R!t^ 

^ «m;^^l^>'fl^ft: (ii) ^^«y^^7A{b^i^ (iii) (DMJ^:j:iJ;f9^i^Ufc^«y^ 

-^i^f b^#I (i) ^^^i-5SJ^:^^#I^^C7)^^M V ^-Cr::^;^;/m'^^ft5^#<^^ 

-r^i:m^^m^f£^.^mmm<i:^v-^-^^mm^m:m-r^:it^^x^^o 

[0037] _h|BO— (ii) jS m^^^^^M^^i^ (ii) t-*^V ^T. -^T^nig^A. A 

^mV^^J>^it^m (i) iC*5itS--7^nJ^^A. Ar. R\ r\ m*3j;t/noV^T_hfB-C 

mmi^fc(Dtm]^xh^. 

m'^^n^h(oxn^£\^tK i3em;^^w>'fi^#:(ii)(D^^Mi:b-cf*. ^r(D( 

iia) - (iik) t^^-rti^^c^^^^tf Sr^^s-tr^So 
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[0038] WblO] 



(R*) 
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H-O- (CH ) -CH = CH (iia) 
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(R^) 



q 



R^ -O- (CHJ -CH=CH (iib) 
i p 



-(R^) 



H-S- (CI^ )p-CH=CH (iic) 
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R -S- (CH,) -CH=CH (iid) 
i p 



<R*) 
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H-N- (CHJ -CH = CH (iie) 
I ^ P 
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[0039] Wbll] 

'(R"), 




H-N- (CH ,) -CH = CH (iif) 
I ='P 
Re 



R -N- (CH2)p-CH = CH (iig) 
R^ 



H-P- (CH2)„-CH = CH (iih) 
I ^ 
H 



H-P- (CHJ -CH = CH (iij) 

I 2 p 

R6 



R^ -P- (CH,) -CH = CH (iik) 

I 2 p 

R* 



b<ffl V ^fett^ Lfc^So-CiilEcOS^: (iia) , (iib) , (iie) , (iif) ^fdfi (iig) -C^^tb^ i3 

g^^^i/>^^#:(ii);aw^b<Mv^fctL5o ^(D^ibx-h. :^mmxii. ^n^^ 
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[0041] _L|E(Z)— il^^ (ii) jo V ^T--^7^t2i^^A;as^^j^^-efe§ ;3 S^^^^^^-fl^f* ( 
ii) (D0^bV ^ A^MtbTfi. <5r-f^r/V3— /^ (3-7^:=^7V-2-:/ta-<V-l-;e-— 

J]y-3-^'T>'-2-^—J]y, 2-pi'f-/U-4-y^:=-J]y-3-zfT>'-l-^—J^^ h-y^::=- 
}V-4-^iyy->'-2.-:^—)Vf^}£^m~f^^hi:i^X^'^. 
[0042] _b|EO-^^ (ii) t::*3V ^-C^7^nig^A;a5^mM^-efe6 ^ gm^^i/^fl^fr ( 

^-/VTV^. 2-:^^7V-4-yai.c^;V-3-y^J'=^fVT%:yts:}f:(D\MCr%> ; N-7«^/l/ 

^>'[N-^^y^-(3-^^^/V-2-y°n^c:^7^)-T^>'] . N-7°ntVV'^r^^T5:>'[ 
N-^ntVV-(3-'7ai::^7^-2-:/n^^/^)-T^^/] , ^-'f^)V^A^TV-y\.^-'f 

^71^- (3-:73iri/v-2-::/n^r^/v) -T5::/] > n-t^^/i^- (4--7 ji^/v-s-:/^'^ 

/l-)-T5:^, N-^^/^-(4-^:Er:^/V-3-^^'7'^/l-)-T^>'. N-:7°nt:VV-(4-:7^ 

^T5>';N, N-v?7«^/^^-r^T5>'[N, N-v?^^/V-(3-:7ai:=^7P-2-:/n^c:^ 
/l/)-T3:>']. N, N-v?:3i^/^^^^T5:>'[N, N-v?:3^^/V-(3-:73ir:i/V-2-yn 
^r::/V)-r5^]. N, N-v'7°ntV^>r^^r5>^[N, N-v'y°C3tV^-(3-:7^:=:/k- 
2-~fu^-;V)-T%-y^. N, N-v^^'^/^<>-^^T5;^[N, N-v^y^/P-(3-^3ir:: 
/^-2-:/c2^^/^)-r5:>'], N, '^^-xy^^;V-{4-yaL=:-;V-3-'fy^=-;V)-TV^, 
N, N-v^:3i^/^-(4-:73ir:^7l/-3-y7^:=^/V)-r5:^^, N, N— :^:/ntVl/-(4-:7ni 
:=^/V-3-:/7^:=^/l-)-r5:>', N, N— ^:7'^7k-(4-7ai:=^7k-3-^'7":=^/^)-T5;>-/£ 
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[0043] j3 mm^^^^mmi^ (a) tRji:^^^^^mv^^j>>^h^m (m) }-*5v ^t. sr'c^ 

[0044] j3 S^^^W^f|2g#: (ii) ^^^y^^ A^b-^ij^ (iii) ^(7)Sj^;«, — il^t::. iS 

(ii) ^(D^'^-Mmm^ {^y'nm^Mm^x.fz.-Mmm^^) t^mv 
^'y'A'fb^j^ (iii) h(Dmx^m^^z-x'^'^-Mmu^n^xv^:tit-^f\.. & 

) tm-hmmL-x. ±M(D-m^ n) xm^n^mmv^^Mt^^ (o ^^^^-r^o 

(^wtMS [-A (Li) n (r') m] ^^-r^^m)^'^M\:.^m (i) \~rr::^:t>'m^m\z.m 

it^m^m ^ K^^)^^(D^m)^^Mt^m (m) f)m^vx\ ^^t, mm-^^^m^m^ 

[0045] _b|EO.'^>;?)^t>. i3 Sm;^^^>'fl^#: (ii) b^m^^^Mt^m (iii) ^SJ^i^^^^ 

^A^b^il^ (iii) ;^s#*nsj^^Lfc_hfac7)-i^^(i) xm^f\.^^m)^^Mt^^ (i) 

«^j^^j5fe-r5cfc5^--rs/cfej^. i3 sm;^^P'>'«i^i^(ii)i^/^^f9t^o$, ^ 

ay^'^A^b'^^I (iii) ^n^/V^®;t5»[n«_b|E(D-|^^ (ii) X^^fi^ & 
^i/^f|^#: (ii) ^X^'rnW^^M^^^\^td[a\^-MmW^W(DmitmZ.'] X 
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[0046] ^fc. )3 m^^^^^mmw^ ao t^mv^^Mt^!^ m (D^m^^xmhiv^R 

^=e<-f-5fcis6 )3 »i^;^^i/^fl^^ (ii) i^/um ^ J^o^, mmv^^Mt^m (iii 

) (Di^mm^ (n+ 1) ^/^j^T<^»[n(iftjistiRic<, ^ m^^^i^^mmi^ (ii) 

[0047] L^c;aSoT. ^ Si^;^^l/:^M^f*(ii) irW^y^^^'fl:^^ (iii) <ir<^Si^^t-^fco 
)3 Ml^;^^^>^^f* (ii) I'^Mmi^X. ^mV^^yMt^^ (iii) ^^/l^ (n 

f^jiis^^iwic) ^m^.^m^xi^m-t^^tt^'j^^mx^x). n^/u^m^ (n+ d 

[0048] j3 mm^^^^mmi^ m) t^m^^^^M^^^m {m) t(D^m\^. ^m^v^mi^m 
n-^-^hf^m^L^mmm^xm^Lbtm-^i^w ^mmmf\^x\t. m.mr=^:t>t 
(D^mmi^fs:\^ho:>x^fh\-tm\z.um^fh-r. ^(Do^x-h^m\^mm-tmw^<m 

}f<D^^mmt7Kmmm^£t^^mif^:it^^x^^. :Lnhnmmxm^^xh^\^^u 
2m&^±mm\^x'hx\^\ 
[0049] IB u^^^i^'^mmw- (ii) t^mv^^'^Mt^m im) ^ixjt^^^^m(D^mmm(D 

)SMi^^5^W>'f|^#:(ii)l^/VJ^>tL.Tl-100y5^b/V@ 

[0050] ^^m^mm^x 0 mm^^^'^mmi^ m) }i^m)=f-^M\L^m (iii) ^sj^^^^t^ 
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. m^it. v^^n^/Vm^T^/k^ ^/i/^^A, v?:^^9-r^. N, N, N', N'-T^h^T^^/V 

[0051] ^ mm^^^^mmw^ (lo ^^i^y^^^^b^i^ (m) s 
[0052] i3 m^^^^y-mmi^ no t^mv^^Mt^^ (m) ^s^s^i^sn^co^ji^tt^f^ 

j3 ff (ii) t^mV^'^Mt^m (m) ©SiSf^ . _h|ELfc j;5 1-. & 

it-^m (iii) Sr+^J^^^o<f9MTb-C»-t-§^i;ei50^LV \ 

-^b^^^^^- (GC) , 7°nh^M^*q|^^?i (^H-NMR) ^^il^i:oTfiftSf^-r§ 

^ m.m:^^i-^^mw- (n) . ^^^i^^i^^i^ (m) . ^mmm. mm\:-^mfi:E 
^/c. |8 sm^^i/^fi^f* (ii) (iii) (DRm\'^. un.'^mm 

[0053] ^mV-^^Mt^^ (i) ^fflV^6;e)\ ^fcfi /3 Sm^^l/V^^l*: (ii) ^Wl^y^-^ 
A{b^#)(iii) i:(DSJ^;^;li;l9^^b/cSJ^;M^i^^^cD^^MV^T. r:=^^^^m^Hj 
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[0054] Mi^'^mityi^'j-^-^mm'r^f:L^(Dr:=^:^>'m^^'^y-^-(Dmmi-±m^mm 

Tf^. a -^^/l^v^^l^^', o-7<^/^v!.^W>', m-7<^/^;=^^l^>'^ P-P^=f' 

a-:/'^^/^^^. 3, 4-:^7«^/^-l, 3-^>^^i/:3i^^ 1, 3— 

. Ti^y/V^i-:rntVP, Ti^y/V^n-:/^/l/. TiJ^y/l^^^c^^/P. Ti^y/V^-O-i^ 
/^jfeif(DTi5^y/V^J^^-7^/Hb^«^;^^^y/V^P<^/^. ^i5?^y/V^:n^y^^ ^vj^i^y 

/l-|l^n-^°ntVV, 7^^^y/V^i-:^ntV^, T^^^y/l^ltn-^'^/V, 7<^^y/^'^:7az^ 
/^^ 7^i5?i^y7W^-<^S^7W/^,ifcD7«^i5'y/v^^;^x/H[::'n^i^;Ti5'yn^hy/v. ^^iJ^y 
n^hy/v/^^^cD^hy/Hli'n^^^ ; 2-tf ^/n;°y v?^'/^ ^/Ht:^^^ 
;tf-/Phy^^/i/^>^^/^^^cDifn/^-iy^>'<li'g^i^; £ -;i7::/n^i5'h^^/^^"co^i^bW[i 

^j^;^dff-^^7kv^^nfy:^n:3^f->'/^^^(7)^/r^^^^n^)(;^{[^^i)^/^^^^^(f 

[0055] T^;e-:/M'^tt^/-^-^2Si;j;Jif^MUT;^^igcD;^^(:iJ;i9*i^'B'tg^b^!J-^ 
^Mt-^!^ (i) . )3 »m;^5=-^>-fl#f* (ii) i^^y^l^i^'fb^i^ (iii) t(DR}t^ 
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000—500, ooo(^j[g|gcDfli^(7)^^*(D7^iE^'Et^^b^y^ 

Lv \ 13 m^^^^'^mmi^ ao t^mv^^j^it^m (m) t(7)RitM^m^^(D^ 

^mm-r^:Ltt^x^^f)K !^-'mi^)t>\:^x^mmm^m\i-r^:Ltf)^x^^. ^tc. m 
nmfaimm'mmvf'^mv'^^Mt^m(i)^m^miim\tvxm\^^xm^^n 

^m^n. m^mm^L ^y'^-^£t^^mmmm^Kmm\^xm^-r^(Dm^^]^^^ 

o 

[0058] m^mi^mm-r^^mmmit. m-^Kx^^^-r^^v-^—cDmA^^i^^^'r 

[0059] ^m)^^M\:.'^m (i) ^^i^(Z)M^r?fli!MlJ(Z)W«^^^--(D 
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:^^]y>mmi^ (ii) tmmv^^Mt^^ (m) t(DRft^(DmKm^^^m^(Dtmm<D. 
[0060] m'M(DV^~^y^~r=-^ym-^xum^nx\^^^^m{^mc. Rft(Dm 

mmm^-§:^\f)^'^fJ:^\^.. B\Rit^^^mir^.^.^^h. -80°C-100°C(7)^iai^-Cfc 
H-NMR) f£tl:iX-^X^W--t^:Lt-A^X^^^ 

[0061] ±m\^fcT=^^>'m^Kx^x. li^. M^(Dr?flif^7i5!^(^TiEco— jis^(iv) -e^ 
mfj:t'<D^^h>'mt^^^M^i^±mtL-xmM-r^^ti:i^^.f^MMm(D^m 
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[0062] Wbl2] 



(Li) n -A-R^-CH-CH- (iv) 

I 3 I 

(R^ )m A r 



[0064] ^f'. Ji|BL/cTri;e-^m^^^j:o-r^^b/c^«WMb#y-^--J^*5V^T. 
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(D}^-^^mKyi<^mm. :tijuyi^^iy/ums T^/m. :r.^^i^m. ?^j^^i7^hm. ^^^^ 

o 

[0066] ^V'^-(D}^M^m^7i<.mm^mAx^:6'^m'\^^^iy'ti'>^mtL-xn. m^it 

^ =c^\^-^i!r-^-yY\ y^ntV^;e-^->K. V):^'=9'^^yi!r^^y'<^ . 

:it^'ix^^. 

— ?5{t'ft:^*. :/ntV^/V'7^K> ^^i^^^^cC^^^^tf 

^mt^^ (m-^^±m) ^iii^x^(Dj^MMm(D^mT=-:^>^7Kmi^mm'r^ 



wo 2005/082946 28 PCT/JP2005/002887 

So 

y^-^e$cK-r5/cfe(D3§:«^'J^=c^'tL-r'ffiffl-rsrt;as-t'^§, 

i[:m'^-n.myi<V'^—^^ts±mmm^mvfam!^tvxm\^^^^t^^x^^. 
[0072] ^hi^. :^mm(D:}7mxm7^^nfcMi^'^mityi<v-^-i^. Mmm^^^ux-^tc 
i-±m^^^^W'r^f^^(D^KMtvxm(D:^V'^—\^m^vx-h^\^\ ^(Dm<Dm 
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[0073] &.rK:^mm^mMmt^}fKx^^i$^mKnm-r^ii^. :^mmi&.r(Dm-mmt^ 

tLfc*iESWtg^t:#y-^--©^ipj^^^»^5>^»^^, ^^itjt^iS'a'tM^ii^y-^-- 
[0074] (1) mm^-f-u:ymm\^^ (w) yykm^)^^M,^^.^^ Cm) y(Dfvir.(Dmnm : 

:ffy^^x2'^}^^^y^— (GC) imwm'mWGC-lAM ) *3j;t;«/^fctt^nh^ 
('h-NMR) ( 0 :^m'i'f—'^M±M: rjNM-LA400 J ) ^ffl 

^^^^fi^S^^v^p (7)^°y ^^tM 2p-t:-t3^IE Lfc^V^M^S^ n -^h^^^:7^ — (GP 

^jl^n-^h^'^:7^— (TLC) (T^/l^^ttMrTLCT/V^^'^^Av^— h ^>y;^7^V^60 
F254J). Sjt^^f$i^n-^bi5^^97^— (HPLC) (^;^i^j^Bff$^rLC-10ADj)^fc 
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i-i^hl}^y^:^^m^—^Bm'<^><tmMM^WMm (MALDI-TOF-MS) (Ap 
plied Biosystems|±SrVoragei— DE STRj)^MV^TS!l^bfc:. 

(5) '^m'\iT^:t^^m^miim. :^xx^^mv^^Mt^m(Dmm 

6 12 

mmi^x^^-f^m^^Mmmmr. Rmm^s^ (la) ^mc 

o 

^^^>^X^^VX'H-NMRW\^^n-^fct:L^. ^^^T/U=i—M^^Mir^^ 
^U>^yfm^W^(D\f—^n^^l^m^U —ij. -CH -O-Li, -CH(Phe)- 

2 

Li*3j;t/-CH(sec-Bu)-^C^5fei-?>t°— i5';eiS^tt-?'tt3. Sppm^jfi, -0. 014pp 

m#3fi, *5j;r/l. 9ppm#jfi(7:)fiS(^tii?abT*5i9. ^-Y^T/l-^— 

(ia) J . ^/cfi \'^m'^r=-^iyn^fMm\ aa) j irv ^5] t^^m^x\^ ^^:Ltf)m 

(3) ^/c. _h|E (2) (7)S'J^^i^TL/c5>t^?S (SJ^^^M-g-i^) ^^^»(Z)-ry:/a/ V- 

-ftl.(7)?|iJ^J^*3V^Tt5<!r^^r7l/3— /Vf^^J6fetb-f . b;^^ti-CH -OH, -CH ( 

2 2 

Phe)*5j;l/-CH(sec-Bu)-t^S5fet" 5^°— i^;6S^;ia.-^^:^4. 3ppm#i£, 2. 5pp 
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[0076] ((i;b^r|iJ^Ml))[sec-:/^/vy^'>A(Z)'H-NMRiiJ^] 

filitLTWrnb. -0. 014ppm#i£}^fifRrbt°— ^JiiliiJ§tL/£;?)^ofCo 
[0077] <($^5tM2))[#^y^^i.{[i^i^ (ia) *3J:a^sec-:/^7ky^'>i^^^^-r6SJ^;^^^ 

(2) ±|B (1) j;i9#^tl.fc^mT^ (SJS;f^^i^) cD-g|5^SSlU m^S^^bv^^n 
^W>'tt^iafP|§^(Dt°— iJ'fim^Lr^^D. —if. -CH -O-Li. -CH(Phe)-Li 

2 

:Joj;t>-CH(sec-Bu)-f^S5fei-5t°— 5ppmf^i5, -0. 014ppm 
#jfi*5j;t/l. 9ppm#i£©f4gi^tii?ibT*5'9> <;r^^T/^=i— /V^^i^as^j^^b 

. R';asni^^>'m> m;05O. n;5Si(D^ay^!>i>^'ft:^#;(i) [rW^y^'^Afb^f^Qa) 

J . ~^fz.\-t ^'^m^T=^^^^m^mtm\ (la) j >5^^^s&S] ;as^^bTV ^;OSflft 
^fet;iNMR;^-<i5'h/l-;e)^p3{i, -0. 097ppmf^ifttCtjt°— i^idS^HU^tL. 

o 

(3) */c. ±ta (2) (Dm'M^^ri.fcj^wm i^mm-^m) ^^>S(D^y:/n/ 

-^fh(Dm'^\^^^^Xh^^&.T;V^=^^;V\t.m^hfh-f. U;5^ti-CH -O-H, -CH ( 

2 2 

Phe):j3j;tJ?-CH(sec-Bu)-j31^5l5-f-6t°— i^^S;etL^^tL4. 3ppm#j£, 2. 5pp 
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[0078] mmm3Kmm'j^^j>^<t^m m ^^^-r^Rmm^m(omm'] 

>'l9ml*5j;I;«^^1^V6ml^AtLTN, N-i^::i^^/U^4&:rV^^MM^'^f^o # 

(2) _btE(i) i^x'onhntim^iRjtu^m (^-§r^»^u mym^t^y^^^ 
M-r^3z^u>^i^yfma^^^(D}i°—^i~im^vxm. -cH(phe)-Li*3j; 

U«-CH(sec-Bu)-JcS5l€i-6t;°— i^;as^n^'tl-0. 014ppm*5j:tJ«l. 9ppm(D 

f4tt(c|±i5abT*5i9. N, ^-Zy^^;V^4)M.rV^(D^-m-h^m.l^.l.X. .hfBcD— H^^^ 
(i) tC*5V>TA;as^^>p:^. Ar;i5:7ji^/VS, B!l)^sec-y^=^;V^, "R^fi^^^U^^, 

(3) _h|E (2) cDf ij:£^|l-Tb/c^l^ (SJ^^fB^i^) ^/>»(D-ry7°n/ V-/^ 

mmvx^m^(DmK^^ ^x'u-NMRm'^^xv^GcBi^^n-ofct^^^ v ^-r ti. 

<Z)aiJ^J-*5V^T^3N, N-i^::^^/U^4&TV^i-iM^hth-r. V^^h-CH (Phe)*5 

2 

j;t;^-CH(sec-Bu)-t^ft>fe-f ^^S^t^^^tL2. 5ppm#i£*D iU^l. 9ppm 

[0079] «^3tM4))[^ay^>>i.'fb^#i (ib) ^^^'T^Rmm^mcDmm'] 

(1) |i;;Sbfc;^f^;^MMJ^:^^l§i^(^^ft:^a*;^^^-T:-»mbfcm> Si^;:^^t^N, 
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Wi^-a'(D47%^^RJt-L-X\^^^^tt^mm^il'fCo 't.fc, -CH(Phe)-Li*3j;tJ«-CH 
(sec-Bu)-i,^^^ir^\^°^^7!)^^ti^'ti-0. 014ppm*3j;'O«l. 9ppm(Df4Mt-W 

[0080] «]:[:|(5M5gMl))[^^^T/V=t-/i/i:sec-:7~^/l-y^'>i^(^SJ^^?B^«^] 

(1) M^M1<D(1) IZ^\^^X. sec-y^^7\^V^^J>^(D-yi^vi^^'^>mW(DmmM: 
^2. lml(sec-^~^/H;^'>A^L-r2. OVJ^Jl^) !<zm^f'&.^^iM^Ml(0 (1) t 

(2) _h|B(l) (cj;i9#?jflf::?§?^(SJ^:?m'^i^) t7)lml^^|^L. fiTK^'ftv/^n--- 
-f ^ — -CH -0-LiicS5lt-r5t°— iJ^id^S. SppmOfiet^ffimLTV^fc^N -0 

2 

[0081] «lllfeMi))[^iE^^-^^S^^-f-5^y;^^^>'(7:)$^3t] 

(1) M3tf^yi(^ (1) tmzmi'f^n^xm^i^fcRjt^u^mimm'j'f-^Mt^^ a 
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, 11. 5ml(100^y^/P)Sr^Px.TT^;r>-fi^SrfTofCo KJ^^m^ 

6>^¥J^^^*(Mn)«26, 200-efc'9, ^^»^^(Mw/'Mn)fil. lOTfeo 

it^(ia)i5>^^'9i^o^7Ky^^^^i5>^;$s^j^-r5M^s-r5<Jr> -^m)nM\:. 

(ia) (Dm^W^^^IJ^^fi20%-C&ofc. 

[0082] mm{m))\Mmz.im.-m:M-t^^^'):^^i^^^(Dwm 

Mi(^ (1) ilRl^i^LTT^^^/m-g^^ff v\ i^^lT^JfeMio (1) ^l^^f^urm^ 
'f 1 00% -cfeo fco 

(2) ±tH(i)-T:l#^ti/c^j;St^«^iifij»(Dy^y— /vq3t-^>,LXfi^i^j;i9 

^¥J^^^*(Mn)fil3, OOO-Trfef^. 5>^»^*(Mw/Mn)(*2. 29t?fc 

o/co ^^^r/V3-/^^rsec-^^^/l/y^T>A^(7)Sj^::j^J;«9^j5feLfc^ay^'>A'fb 
^i^(ia)l5>^^i9(;io^;i^y;^5^^;/l5^^^s^j^-f-5^f^:g-t-^^^ «y^[^i>. 
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it^m (ia) (Dm^mii^M9j}^ii4:i ro-^'^oTto 
[0083] mmim})mm^i^7Kmm^m-r^'ru^vy^7i^v:^^i->'(Dm^^i 

[0084] «iisiM4» [T^sat^^^K^^-r 6^y^y^i/:/c7)M5g] 

(1) mmmi<D (d tiwim^i^^tf o-cM^tLf'^^y^T^A^k-^^ (ia) ^-^^-rs 

Rft^m-^!^ (^28ml) ^Umi^fcRlt^m^P^<DUm^40°CKl.fc^^. ^y^\y>^ 
y-^— 10ml(100^y^7^)Sr^JPx.-CT^:r>'fi'a^^^Tof::, 

^j^L/c4^°y-ry:7v>-^^m$ii:. ^f\.^m^\^^m^fz.m. 'H-NMRSu^^fi^o 

fc^r6. ^¥^i>^»(Mn){^26, OOOtffcD. GPCSlJ^^^fe3^^^s6/c^^*^* ( 

«9 ^jm^fz.mm)^^M\:.^^ (ia) i ^ \^-D^m4y:fu>'i ^^-A^^^-t^ 
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[0085] mmm^)) Lmm^7K^&^m-r^^v:^^u:y<Dmi&'] 

(1) mmm(D(i) tmzmi'p^n<>xmmvfc^mv'^^j^^t^!^ (ia) ^^^-ra 

RjiL^m^l^ (^30ml) ^Um\^±Rl^-m^P^(DUm^40°Cl^l.fc'^, :^^U>^^/ 

#,/i^ii;?)^f:>#^ Ki^-f£^m^mm-^tm^tu m=F(Dttm-d^^!^vfc<. 4o°c 

(2) ±m(i)x%hthfcR}t^m<Dm^mmM(D?i^/—/v(p\~i^Avxm^i^^^ 

5^ ^¥:^^^fi(Mn){i7, 200-C&'9. (Mw/Mn) fil. 10-t?&ofc 

(ia) i^^^mi^-D%^v:^^u>i^^^^^^j^-r^tum-r^t. ^mv^^Mt^ 

m (ia) (Dfi-^r^^^^ljftj^ft 

[0086] immm^)) \Mmz.2,mr^m-^M'^w):^^\^^^(j:>wm 

(1) $^}tM3o (1) <j;iw]m^^?rfToTS^}tb/t«y^'^Afb^^ (ib) ^^^-r 

SSJ^^iE-a-i^ (^30ml) «^bfcSJS^^rtcDM^40°Ciibfcim. ^^l^^^^ 
11. 5ml(1005y^/^)^^)B;tTT:=^;^->'S'^^^Tofc. ^l^{»W>'v''fe^ 

(2) ±|B (1) ■t?#bti./cSJ^:f^(^^^^iif iJic^Ti^y-zv^J j3i^ALTm^^-J:f9 
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5^ ^¥J^5>^*(Mn)«15, 200Tfei9. 5>^*5>^(Mw/Mn)f^l. 52-tr&o 

y^-^A^b-^il^ (ib) COfi^r?f ^^^lj3a^«34%-efeo/Co 

[0087] mmmi)) \.^m^^wcr^/^^^'r^yf^v:^^u>'(Dnm 

(1) M3t{?j4(D (1) ^iwi«{t^ttoTi^3tL/c^^y^'^A'f[i^i^ (ib) ^^^-r 

^SJ^^iE^^ (^29ml) ^HmVf:L&}^^^^\H(DUm^AO°C\Z.VfzM^ ^^U^^^ 
y-^— 11. 5ml(100^!J^7^)^^]Px.Tr:=^;e-:/S'n'^ttofCo ^l^«:^l/>'v^'fe^ 

— tefb^fiiooro-rrfeo/co 

(2) ±1B (1) -C#?>tv/'SJ^C^(^?^^iiW*(^y^/— /T^^t-^Abrm^t^ J:"!) 

6> ^¥*U^^»(Mn)«13, 400-t?fe'9^ (Mw/Mn) fil. 

fco N, N-v^:i^^7l-<y--r^T^>'^sec-:7^^7l-y^'>A^(DHJ^^(Cj;f9^j5feb/::^^y 

v^^Mt^m (ib) ©fi^r5a^^^fja^f:i78%-efeo/co 

^fc^ ^^Lfci;Ky;^^l/(^*3ftS*«3^T5:ySm^HPLCiCT^fefcii:r^. 1 

[0088] mmms))i^m^»T^/^^^-r^'fny^:=:ni<V'^—(Dm&'] 

^7-^—10. Oml(lOO5:y^/W')^;!]P;tT4O°Ci:r$f3(:i20#^S^S$-i±, ^V^T?7<i5^y 

s^^-f-64^y;^^i/v*3j:tj«^y-ry:/^>';5^«5:/n>;/i?'ri;j<y-x'-^®5tufc. 
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[0089] «IIJfeM9))[*^^-3ar5/Ki!7Km*^^i-6^7"n7"W'<5ry5/:^r7}fy^^l/>'(^ 
6. ^¥J^5>^S(Mn)ttl3, 400-t?fet9. (Mw/Mn) {il. 

;ij5feLfc/Ky;^^i/>'J^*3tt5*)^3aT5/Sm*5J;t)«7KmS^HPLC*3J;OTL 

C{^T^i6fc^^6. l5>^S«9(^*^3g^T^/S*3j;t;?7K^S{*V>-rtLTt,0. 95 

[0090] mmmioK^m^sMcr^y^^^'r^^-^My-^u^^cDmm 

(1) M3tM4c^ (1) ^^mmft^froTMjtbfc^ay^'^i^fb^^^ (ib) ^^-r 

6^]^:^^-^*^ (^29ml) ^:R^UfcSJ^:W:^f^(Z)?l.it^40°C^:ibfc^. -TV^^-^ 
^y-^— 30. Oml(300^y^/k)^^P;tTr:=^^>'M^^fTo/Co ^(^(W^^v^-fe 
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i^mz.t:L^^ I'^^mi. OflH-C&o^c. 

[0091] 

(1) it^MitMKD (1) i!l^mf^^^ToT#f5tl/cHJS?M^i^ (^26ml) ^iR^ 
;!jPx.T|ll?M(-2B#r^^*ofc:^, ^tLt-y^^?/— /HmlSr^Px.fCo ^tt(-j;'9#e^ttfc: 

j3 smy^^w^fl^^(ii) ^sec-:/^/^y^'i7i>,/^i*(D^^iy^t^i.{b^f^ (m) i:;^ 

Kj^^^it T^ay ^-^^f (i) ^jp^^$-it 6 \.-^m)^'^MY.^m (i) ^-^^-rs 

[0092] «i:b^M2)) 

(1) mm^f^^y^W:UJt^m^t^<D%.w-^mmi^^^-xm.m.fcM. us^^mm^^^ 
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(2) ±|B (1) i?#btl./cHJ^:m(^^^^iif |J»(^7<^/— /l-tt^ t-^AbTm'^^-J:'9 
5^ ^¥:^^^fi(Mn){i7, 200-C&'9. (Mw/Mn) fil. 10-t?&ofc 

sec-:7^^/vy^'^7A/^^(DW#y^'^A'fb^% (iii) ifiSJ^^^i-^ia^p^/-^— 



[0093] 7^^pj(^;^?ij^j:f9. ^m'^mt-M^)^-^mm^. Rmj-E-og^^e^m3g-r 



— 11. 5ml(1005:y^/V)^^JPx.fc: 




wo 2005/082946 



41 



PCT/JP2005/002887 



wo 2005/082946 



42 



PCT/JP2005/002887 



[1] 



Wt:i3] 



2 I 

(Li) n -A-R -CH-CH-L i 



( i) 



(R' )m 



A r 



[2] TIB(D-|^^(ii) ; 



S. R'{*^5S^l-10c7)T/V=3r/VS^fc{i'S't^S-A-H(Afitu|Ebfci-^7^nM^ 



Wbl4] 
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